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(54) Dihydroxy benzene derivatives 

(57) A novel compound of formula: 
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CO 



H in which R denotes a hydrogen atom or an optionally substituted benzyl radical and R" denotes hydrogen or an alkyl radical 
is used in the preparation of 5. 6 - dihydroxyindoles. Also obtained are compounds of the formula 
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INTERMEDIATE COMPOUNDS 

The present invention relates to a new process 
-for the preparation of 5,6-dihydroxyindoleS 

5,6-Dihydroxyindole is well known in the state 
of the art as playing a dominant part in the production 
of melanin. It would appear to be involved in the pro- 
cess of the formation of eumelanins from 3,4-dihydroxy- 
phenyla.lenirre [J. Biol. Chem. V72,83 ( 1948); Nature 276, 

627 (1978)3. ~ 

5,6-D ihydroxy indole has been described and used 
in dye compositions for dyeing keratinous fibres, and 
especially human hair. In particular, this forms the 
subject of French patents 1,133,594, 1,264,707, 2,390,158 
of the applicants and 2,536,993. 

Known preparative processes do not enable this 
compound to be prepared in a satisfactory manner, at 
least on an industrial scale, from inexpensive starting 
materials. : 

The processes for the preparation of 5,6-dihydroxy 
indole which are generally referred to make use of 2,5- 
dinitrostyrene, disubstituted in positions 4 and 5, and 
corresponding to the formula: 




(I ) 



XOs 



in which R denotes an acetoxy, benzyloxy or hydroxy group. 

5, 6-D i hydroxy i ndol e is prepared from these com- 
pounds by means of processes comprising one or two stages. 

The single-stage processes employ a cycliiing 
reduction with hydrogen in the presence of a catalyst 
such as palladium on charcoal in the case where R denotes 

a hydroxy group. 

The known twc-stage processes are essentially 

the following; 

In a first stage, 5,6-diacetcxyinccle and 
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5, 6-dibenzyloxy indole are preoared by means of a cycliz- 
ing reduction. In the ease of 5 , 6- d i be n z y L o * y i n tf c I e the 
cyclizing reduction is carried cut using iron in the pre- 
sence of acetic acid. In a second stage, 5 , 6-d i h y d r e « y- 
indole is obtained: 

either by de a c e t y I a t i o n of 5,6-diacetoxy indole. 
This operation, carried out in an alkaline medium, does 
not enable the expected compound to be obtained under 
satisfactory conditions, bearing in mind its liability 
to oxidation, and this despite the presence of an anti- 
oxidant such as NajSzCU* 

or by debenzyl at ion of 5,6-dibenzyloxyindole under 

hydrocen pressure in the presence of a catalyst such as 
palladium on charcoal. J-C.S. 2223 (1948); J. of hetero- 
cyclic Compounds 2, 387 (1965). 

The stage order may be reversed; it is possible, 
in fact, to prepare 4 , 5- d i h y d r o x y-2 , B-d i n i t r o s t y r ene in 

a first stage: 

either by d e a c e t y I a t i on of 4,5-diacetoxy-2,8-di- 

nitrostyrene 

or by debenzy I at ion of 4 , 5 - d i b e n z y I o x y-2 , S- d i - 
nitrostyrene; in this case the deb e n z y I a t i on is performed 
by means of t r i f I u o r o a c e t i c acid. In a second stage 5,6- 
• d.ihydroxy indole is obtained from 4 , 5 - d i h y d r o x y-2 , 5-d i - 
nitrostyrene as indicated above ( U S- A- A , 5 9 5 , 76 5 ) . 

However, the use of. compounds of formula I as a 
starting material presents other problems. The prepar- 
ations of these compounds are either time-consuming and 
difficult to carry out, where large quantities are in- 
volved, by starting from piperonal, an industrial compound 
which is most frequently taken into consideration, or 
are performed by starting with a more costly industrial 
compound, 4,5-dihydrexybenzaldehyde. 

On this subject, there may be mentioned the pro- 
cesses described' in J.C.S. 2223 (1948); Chem. Ber. 93, 
1318 (1960); J. of heterocycl. Compounds 2,387 (1965); 
J.O.C. £5,2750 ( 1980); patent U S - A- 4 , 5 9 5 , 76 5 , and Syntheti 
Communications ^i' 321-329 (1985). 

The various processes of the state cf the art of 
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the pre:araticr. of 5,6-dihydroxyindole employ seven to 
eight stages when the cob sound is prepared from piperonal, 
or five stages when it is prepared from 4,5-dihydroxybenz- 
aldehyde. 

The applicants have found a process for the preparation for the 5,6-dihydroxy- 
indole and its 3-elkyl derivative from a new chemical compound corresponding 
to the formula 



(11) 




in which FT denotes a hytoger. atom or an optionally substituted ben^l group and R" 
denotes l^drogen or al*yl preferably C^-C^ alkyl. In the case where the group R' is 
a benzyl group, it is unnecessary to operate in two stages, 
as in the case of compound I in which R = benzyloxy . 

One subject of the invention, therefore, consists 
of the process for the preparation of 5 ,6-dihydroxyindole or of its 3-alkyl 
derivative employing the compound corresponding to formula II as synthesis 
intermediate . 

Another subject 'of the invention consists of the 
synthesis intermediates enabling 5,6-dihydroxyindole to 
be prepared and corresponding, in particular, to formula 

II- 

Other subjects of the invention will become ap- 
parent from the. reading of the following description and 
examples. 

The process for the preparation of 5 .6-dihydroxyindole of its 
3-alkyl derivative is essentially characterized in that the compound 
corresponding to the formula II is subjected to the action 
of hydrogen under pressure, or to a hydrogen transfer op- 
eration, in a solvent medium and in the presence of a hy- 
drogenation catalyst. 

The reaction with hydrogen is performed at a pres- 
sure of between 10^ and 10 6 pascals and preferably between 
4 10 s and 6 10 5 pascals. 

The hydrogenat ion catalyst may consist, for ex- 
ample, of palladium or of rhodium on a carrier such as 
charcoal. 



The solvents or solvent ai.tur.s eir.= loyed So not 
t , k , ,.„ in the r. action and .r. chosen, <er ....pie. 

fr „ .i«.h.i. .»«h •«•>•""• "•»»•■"• ; 

« s „rs ..«-. as i..P'»»n •«•»«•. ' d 
,r.. «<»: Kor-a.ide, t.tr.hydrof •■— d 

8 ly„. It .I" » th "' •■ 0lV "" '" ,d 

""i,. reaction ,..p.r.t»r. 1. preferably b.««.- 
50 ,nd 150<>C, .nd in particular between (0 .no 100 C. 

The hydro,.n trans, ««« —I"' ' " — «" 

aoen, such a. cyclohe.en., " °' ' hrdr h T' m 

o catalyst such as, <«' ." — I*. »"" diu 0d ' U ° 
inert carrier, and preferably en Caret «.-..,- 

in, 3 to 10% .« "t.l. «" »'•»— ° 1 ' " l " ,nt " ° 

a solvent .i.t-r. »» « ,<r " d 

i-rr^cr-oi-vrrc, „.>.„.,*..«.. — - 

. pr s . ace by starting, more particular, 
zat.cn s.age, oy covered by for.uli 

from compound 

The use, in the Process according to the invention, 
of the d.b.nzyl.tino or other catalytic reduction ..k.. 

possible to obtain l.roe pu.ntities of product an the 
Mr.,., transfer reaction does not r. qu ,r. the us. of 

. nf<B „ th e applicants observed the Cor- 
ing to the invention, tne 

..tien o1 another new intermediate, . 

of -formula 111: 



(111) 



Comoound of formula 
ul , ui can be isolated i<, in the course .« 

ee rdino to the invention, the operat.cn u 
the process according to t d-Hn; 
carried out at a temperature between 20 an. 5. 
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the catalytic h r t r c g e n a t i en . 

The comocund of formula II, employed according 
to the invention, is essentially prepared using the 
•following reaction scheme: 



CS3WH2CS 



Stage 1 



(IV) 



(V) 



(VI) 



Stage 3 v Jl T Staoe A 



II (H'sbenrvl ^t.^ 
( R " = H ) 



( R" = H) 



Stage 5 
XR" 



B 2 D 



8,0 



R " 
i 

CH 



- CM 



stage 6^ 



NO. 




II ( R' « B z ) 
(R» = alkyl ) 



II ( R* « H ) 
(R" b alkyl ) 
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It should be not-ed that the intermediate compound 
of formula II is prepared, acceding to the invention, 
•from homoveratrcnitrile, which is an inexpensive indus- 
trial product, and this constitutes another advantage of 
the invention. 

Stage 1 : 4,5-Dihydrox yptoeny la cat on i t r i I e of formula V 
may be prepared by demethyla t ion of homove r a t r on i t r i I e 

by means of pyridine hydrochloride. The yield of this 
reaction is particularly improved by preparing the pyri- 
dine hydrochloride in situ and hy regenerating it as the 
reaction progresses by adding gaseous hydrogen chloride 
to the reaction mixture which initially consists of a 
mixture of homoveratrcnitrile arrd of pyridine in propor- 
tions of approximately 2 moLes of pyridine per 1 mole of, 
homeveratronitrile. This procedure makes it possible, 
in particular, to avoid handling pyridine hydrochloride 
(hygroscopic and costly) and permits a saving in the num- 
ber of moles of pyridine hydrochloride per mole of homo- 
veratronitrile. Extraction of the compound V using an 
organic solvent requires, at equal yields, a smaller 
quantity of extraction solvent. 

Staoes 2 and 3 : A , 5-0 i hy dr o xyphe ny I a c e t on i t r i I e of form- 
ula V is reacted with a btnzyi halide. in the presence of 
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a solvent such as, for example, d i me t h y I f o r n a m i d e and an 
alkaline agent such as potassium carbonate, to produce 
4,5-dibenzyloxyphenylacetonitr Ue according to formula 
VI. This compound is then nitrated, either with concen- 
trated nitric acid in acetic acid, or with dilute nitric 
acid, to produce 4,5-diber. zyloxy-2-nitrophenylacetonit- 
rile of formula II (R' = benzyl* *" ••hydrogen) 
Stage A : 4,5-Dihydroxy-2-nitrophenylacetonitrile may be 
prepared by debenz y I a t i on of 4 , 5-d i be nz y I o x y-2 - n i t r op h e ny I - 
acetonitrile by hydrogen transfer, in an alcoholic or 
aqueous alcoholic medium. Cyclohexene is preferably used 
as transfer agent in the presence of a catalyst such as 
palladium on charcoal. 



STAG 



E 5 : The compound II ( R 1 = benzyl - R" = hydrogen) is treated 



with an aikyl halogenide and preferably (C 1 - C^) alkyl iodide, 
in the presence of an alkaline agent such as potassium carbonate 
and a solvent "such as dimethy If ormamide , formamide or N-methylpyr- 
rolidcne. A compound of formula II is obtained wherein R' is benzyl 
and R" is alkyl. 

STAGE 6. The same reaction is carried out as in stage U by 
debenzylation of compound II in which R 1 means benzyl and R" is 
al* y l. A compound of formula II wherein R' is hydrogen and R" 
is alkyl is obtained. 
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The reaction tine is approximately 1 hour to 1 

and 1/2 hours. 

The process according to the invention thus makes 
it possible to prepare the compound II in a good yield 
(60 to 75X) "from homoveratronitrile, using simple chemical 

operations. or i-cs 3-alkyl derivative 

The 5,6-dihydroxy indole/ prepared by following the 
process according to the invention is especially suitable 
for use in dye compositions "for human keratinous fibres 
and more particularly for dyeing human hair. 

The following examples are intended to illustrate 
the invention without, however, being limiting in nature. 

EXAMPLES OF PREPARATION 
EXAMPLE 1 . _ 

Preparation of 6,5-dihydroxyphenyl ace tonitr ile (V) 

Hydrogen chloride gas is bubbled through a sus- - 
pension of 2 moles (354 g) of homove r a t ron i t r i I e in 161 ml 
of pyridine, with stirring and under a nitrogen atmos- 
phere. As soon as the temperature reaches 115°C and be- 
comes stable, the bubbling is discontinued; the reaction 
medium is heated to 170°C for 3 hours. During this per- 
iod, hydrogen chloride is bubbled through for 5 to 10 
minutes, at approximately half-hourly intervals. When the 
reaction has ended, the reaction mixture is poured into a 
mixture of ice and water (1.2 kg). 



The expected compound is extracted with ethyl 
acetate. The ethyl acetate phases are combined, washed 
with water, and are dried ever sodium sulphate. After 
evaporation of ethyl acetate under vacuum 292 g of the 
expected product are obtained. The latter melts at 125°C. 

The dry extract obtained in this Banner can be 
used directly in the following stage. 
EXAMPLE 2 

Preparation of 4 , 5 - d i be n z y I o » y o h e ny I a c e t on i t r i I e (VI) 

A mixture consisting of one mole (149 g) of 4,5- 
dihydroxyphenylacetonitrile prepared in stage 1, two 
moles e.f potassium carbonate (276 g) and 2.2 moles (278.5 
g) of benzyl chloride in 745 ml of d i me t hy I f o r m a m i de is 
heated to 105-110°C for approximately 30 minutes. At 
the end cf the reaction, the reaction mixture is diluted 
with 2.5 kg cf a mixture of ice and water, and is neutral- 
ized with hydrochloric acid while being briskly stirred. 
The expected product, which has precipitated, is filtered 
off, washed with water, and is again mixed into a paste 
with ethancl and then with ise;ropyl : ether. 

After drying, 270 g of the expected product are 
obtained. This melts at 58°C. 

The product obtained in this manner can be used 
directly in the following stage. 

Analysis of a specimen recrystall ized from iso- 
propyl ether gives the following results: 
Analysis Calculated for Found 

C 2 2 H 19*°2 

c •. 80.22 " 80.26 

H 5.81 5.81 

N 4.25 4.20 

0 9.72 °-80 

EXAMPLE 3 

Preparation of 2- n i t r 0 -4 , 5 -d i b e n z y I 0 x y p he n y l a c e t on i t r i I e 
(compound II with R ' = b e n z y I ) 
A / by nitration in acetic acid 

A solution of 0.22 mole (72.4 g> of 4 , 5- d i be n z y I - 
oxyphenyiacetcnitr ile in 300 ml of acetic acid is prepared 

22 ml of nitric acid (d = 1.52) are added dropwise 
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The temperature rises 3 1 0 C . After the heat evclu:i:r, 
has ceased/ stirring is continued for another 15 minutes. 
After the reaction mixture has cooled the expected pro- 
duct precipitates out. After filtering, washing with 
acetic acid and with isooropyl ether, followed by drying, 
65.8 g of the expected product, which melts at 124°C, 
are obtained. 

5 / by nitration using dilute nitric acid 

0.05 mole (16. 45 g) of 4,5-dibenzyloxyphenylaceto- 
nitrilt are added portionwise, with stirring, to 40 ml 
o1 nitr<c ac id (d * 1.40) and 40 ml of water, at a tem- 
perature of 63°C-65°C. The product precipitates out 
as the addition procedes. After 10 minutes of additional 
stirring at 60°C, the reaction mixture is cooled. The 
precipitate is filtered off, washed with water and is then 
dried under vacuum in the presence of phosphorus pent- 
oxide. 18. 3 g of expected product, which melts at 124 C, 

are obtained. 

The compound may be advantageously recrystall ized 
from acetic acid, or eihylscetat e . 

Analysis of a specimen r e c r y s t a I I i z e d from eth- 
anol gives the following results: 

Analysis Calculated for Found 

C22 H 18 N 2°4 

c 70.58 70-50 

H 4.85 4.82 

N 7,48 7.35 

0 17.09 17.05 

EXAMPLE 4 

Preparation of 2-nitro-4,5-dihydroxyphenylacetonitrile 

0.75 g of palladium at a concentration of 10X on 
charcoal, to which 3 g of charcoal have been added, fol- 
lowed by 0.02 »ole (7.5 g) of 2-nitro-4,5-dibenxyloxy- 
phenyl ace ton i tr ile, are added with stirring to 30 ml of 
96°C ethanol containing 15 ml of cyclohexene; the reac- 
tion mixture is heated under reflux for 1 hour. 

The catalyst is removed by filtration. After 
evaporation of the filtrate down to 1/4, followed by 
dilution with water, the expected product precipitates 
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out. After filtering, 'washing with water and drying, 
3 g of the expected product is obtained; it melts at 
186°C. 

After r e c r y s t a I I i I a t i on from a mixture of ethanol 
and water, followed by water, the elemental analysis 
gives the following results: 

Analysis Calculated for Found 

C8«6 N 2°4 

c 49.48 49.33 

H 3.09 3.11 

N 14.43 14.42 

0 32.99 32.80 

EXAMPLE 5 

Preparation of 5,6-dihydroxyindole 
A / by hydrogen transfer 

0.2 mole (74.8 g) of 2-n i t r o- 4 , 5 - d i b e n z y I o x y p he ny I 
acetonitrile prepared in examplej^ and 44 - 6 S o1 pallad- 
ium at a concentration of 10S on charcoal are added with 
stirring t0 300 ml of isopropanol containing 200 ml of 
cyclohexene and 30 ml of water; the reaction mixture is 
heated under reflux fcr 4 hours. 

The catalyst is removed by filtration. The fil- 
trate is evaporated to dryness; the dry extract obtained 
in this manner is dissolved in 500 ml of hot isopropyl 
ether to which charcoal has heen added. The liquid is 
filtered hot; the filtrate is evaporated to dryness; the 
dry extract obtained in this Banner (24 g) consists of 
the expected product. It melts at 142°C. 
B/ by catalytic reduction 

The reaction mixture is prepared in an autoclave* 
by adding 0.04 mole (15 g> of 2-ni t r o-4 , 5-d i benz y loxy- 
phenylacetonitrile, 1.5 g of palladium at a concentration 
of 10X on charcoal and 1.5 g of charcoal to 120 ml of 
ethanol containing 3 ml of water. These are heated to 
80°C for 2 hours, with stirring, under a hydrogen pres- 
sure of 4.10 5 Pa. After cooling, the reaction mixture, 
which is treated in the same manner as previously/ pro- 
duces 5, 6-dihydroxy indole in an eouivalent yield. 
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EXAMPLE6 



Th. sa mB -nethpd as indicated in example 5 b) is used by replacing 
, c_ inxwohenvlicitonitrili Dy the u , 5-dihydroxypheny 1- 



the (.,5-dibenzyloxyphenylaceto 
acetonitrile 



EXAMPLE 7 

TTT TTTT^^ ~< g -.n,ino-4,S -dihrdro,yphenyl,cetonitrUe 

The „ etn od used is tht same as in the course of 

the preparation of 5,6-dihydroxyindole (example St» , the 
reaction temperature being 35°-40°C. The reaction is 

stc -ped when no further hydrogen consumption is observed. 
After removal of the catalyst by hot filtration, the fU- 
tr8 -e is evaporated to dryness. It is taken up i S ain with 
boilinc ethyl acetate; an insoluble material is removed by 
h0 - filtration. The filtrate obtained in this manner is 
diluted with approximately double its volume of petroleum 
ether The expected product precipitates out. After be.r.g 
filtered off and then washed with hot alcohol, it decor- 
poses at 200°C. 

- kiss spectrum m/Z = 164 (M ) 

- 1 k NRR: solvent : DMS0-d 6 ; reference: TMS 
Chemical shifts < C n ) 

3.61 ppm 2H (s inglet > 
6.20 ppm 1H (singlet) 
6.55 ppm 1H (singlet) 

unresolved bands at about 7 ppm NH 2 ,0H 

- 13 C NhR : solvent: DMSO-d 6 ; reference: TMS 
Chemical shifts (ppm) 

18.13 PPn. CC 7 >, 103.98 ppm <C 5 >, 104.74 < C1 ); 116.32 
ppm (C 2 ); 119.24 ppm <C 8 ); 136.52 ppm (C 3 >; 138.70 ppm 
(C e ); 145.57 ppm (C*>. 
corresponding to the formula: 
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example e 

Preparation of 2'-(2-nltro U. 5-di benz y lox v -> pheny lprop i on i t n 1 e 

U5 5g of methyl iodide, ere added dropuise within 2 hours, to 0.27 
mole (1009) of 2-nitro-4. 5-dibenzyloxy ecetonitrile end U..3g of 
potassium carbonate in 500ml of dimethy If ormamide heated at 35'C. 
The temperature is maintained between 38'C and UO'C during one hour 
after the end of the addition. The reaction mixture is cooled and 
diluted, with a mixture of ice and water. The expected product 
precipitates out. After squeezing, washing with water until 
neutrality, and drying under vacuum in the presence of P^. it is 
cristallised in acetic acid. It melts at H.5*C. 

The analysis of the product obtained gives following results : 



Analysis Calculated for 



found 



C 23 H 2D N 2°^ 



N 



71.12 71.16 
5.19 5.17 



7.21 7 - 16 



16. *B 16.^6 
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EXftMPLE 9 

Preparation of 3-methyl 5 . 6-dlhydroxylndole 

The reaction mixture prepared by addition to 300ml of 0.77 mole (300g) 
of 2'-(2-nitro fc. 5-dibenxyloxy )phenylpropionitrile end fiOg of 
palladium at 10X on charcoal with 50% humidity is put under a pressure 
of 7 bars hydrogen. 

The reaction is strongly exothermic end the temperature is maintained 
at 100"C under cooling, fifter 1h30 at 90*C the hydrogen consumation 
ceases. The cooled reaction mixture is filtered under nitrogen to 
eliminate the catalyst. 

The filtrate evaporated to dryness is partially dissolved under 
heeting in presence of animal black in isopropyl ether. After filter- 
ing, the filtrate is evaporated until dryness. 

The dry extract obtained gives following results : 



Analysis 


Caculated for 


f ound 




C 12 « 9 N0 2 




C 


66.25 


66.23 


H 


5.52 


5.53 


N 


B.5 


e.65 



0 



19.63 



19.1.B 



1. 




(II) 



in which R' denotes ft hydrogen atom or an optionally 
substituted benzyl radical and R" denotes hydrogen or an alkyl 
radical . 

2. A compound according to claim 1 specifically 
identified herein. 

3. A process for the preparation of a compound of formula 
(II) as defined in claim 1 or 2 in which R' denotes an 
optionally substituted benzyl radical and R" denotes hydrogen, 
wherein 4 , 5-dihydroxyphenylacetoni trile of formula: 




CH2CH 



(V) 



is reacted with a benzyl halide in an alkaline medium in the 
presence of a solvent to obtain 
4,5-dibenzyloxyphenylacetonitrile of formula: 




(VI ) 



which is then nitrated. 

4. A process according to claim 3 wherein the compound 
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of formula (V) is prepared by the demethylation of 
homoveratronitrile of formula: 




S2CK 



using pyridine hydrochloride. 

5. A process according to claim 4 wherein the pyridine 
hydrochloride is prepared in situ and regenerated during the 
reaction by the addition of hydrogen chloride. 

6. A process for the preparation of a compound of formula 
(II) as defined in claim 1 or 2 in which R" denotes an alkyl 
group which comprises reacting a compound of formula (II) in 
which R ' is an optionally substituted benzyl radical and R" is 
hydrogen with an alkyl halogenide in a solvent medium in the 
presence of an alkaline agent. 

7. A process for the preparation of a compound of formula 
(II) as defined in claim 1 or 2 in which R' denotes hydrogen 
which comprises de-benrylating a compound of formula (II) in 
which R' denotes an optionally substituted bensyl radical. 

8. A process according to claim 3, 6 or 7 substantially 
as described in Example 3 or 4. 
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9. A process for the preparation of 5 6-dihydroxyindole 
or a 3-alkyl derivative thereof wherein a compound of formula 
(II) as defined in claim 1 or 2 or produced by a process as 
defined in any one of claims 3 to 8 is reacted with hydrogen 
under pressure or is subjected to a hydrogen transfer 
operation, in a solvent medium and in the presence of a 
hydrogenation catalyst. 

10. A process according to claim 9 wherein the reaction 
with hydrogen is performed at a pressure of from 10 s to 10 
pascal s . 

11. A process according to claim 10 to wherein the 
pressure from 4 x 10 s to 6 x 10 s pascals. 

12. A process according to any one of claims 9 to 11 
wherein the reaction with hydrogen is performed at a 
temperature of from 50 to 150°C. 

13. A process according to claim 12 wherein the 
temperature is from 80 to 100°C. 

14. A process according to claim 9 wherein the hydrogen 
transfer operation is carried out using cyclohexene as a 
transfer agent. 

15. A process according to any one of claims 9 to 14 
wherein the solvent medium is not a reactant and is an alcohol 
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ester, dimethylformamide, tetrahydrofurane , dioxane, diglym, or 
a mixture thereof with water. 

16. A process according to any one of claims 9 to 15 
wherein the catalyst is palladium or rhodium on an inert 
carrier . 

17. a process according to claim 16 wherein the carrier is 
charcoal. 

18. A process according to any one of claims 9 to 17 
wherein the compound of forumula (II) is 

4,5-dibenzyloxy-2-nitrophenylacetonitrile, and is converted 
into 5,6-dihydroxyindole in a single debenzylation and 
cycliration step. 

19. A process according to claim 9 substantially as 
described in any one of Examples 5, 6 or 9. 

20. Use of a compound prepared as defined in any one of 
claims 9 to 19 for dyeing keratinous fibres. 

21. Use according to claim 20 wherein the keratinous 
fibres are human hair. 

22. A compound formula: 

n 

(111) 




wherein R" denotes hydrogen or an alkyl radical. 
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23. A compound according to claim 22 specifically 

identified herein. 
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□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
.□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



